DOCUMENT RESUME

ED 050 167 TM 000 562

AUTHCE Evans, G. T.

TITLE Standardizaticn of Selected Semantic Differential
Scales with Seccndary Schocl Children.

INSTITUTIGN Ontario Inst. tcr Studies in Education, Torontoa.

PUB DATE Feb 71

NOTE 29p.; Paper presented at the 2anual Neeting of the

Mmerican Educational Research Association, New York,
New York, February 1971

EDERS ERICE EDRS Price MF-$0.65 HC=-33.29

DESCRIETIOQOKS Adjectives, *Attitudes, *Concept Fcrmaticn, Factor
Analysis, Factor Structure, High School Students,
Junior High School Students, *Models, *Rating
Scales, *Standardized Tests

IDENTIFIERS *Semantic LCitterential Scales

ABSTRACT

A kasic assumpticn ct this study i1s that the meaning
ccntinuum registered by an adjective pair remains relatively constant
over a large universe of ccncerts and over subjects within a
relatively hcmcgeneous population. An attempt was made to validate
this assumpticn Ey shcwing the invariance of the factor structure
across different types ot subjects, and across difterent classes of
ccncerpts. The existence of systematic response tendencies independent
ot the meaning cf the adjectives was demcnstrated. Blthough the
substantive results agreed generally with the Evaluation, Activity
and Potency dinmernsions cf earlier research, notable difterences were
fcund; specifically, that a clear separation ketween a hedonic
response and a judgment of values seems to exist. The data from the
60 develored scales suggests seven useful composites which may be
used fairly ccntfidently (with similar samples) to measure attitudes
without the need tc tactor analyze the scales for the new data. (T2)
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The Semantic Differential Model

A gemgntic differential scale conaists of a palr of adjectives
uf opposite polarity. Its use with a perticular person requires that
he veact to a given “zoncept" in terms of these adjectives by placing a
wmark at an.appropriate point on a line drawn between the twe bipolar terms.

In the usval 7-point form of the gcale the value 4 is regarded as
neutral, while values of 1 and 7 are regarded as extremes.

The semantic differential scsle has been elaborated following the
work of Osgood, Suci and Tannenbaum (1957) into an instrument for recording
affective responses to stimuli, for measuriang "meaning" in a generalized
sense. It 13 assumed that the verbal judgment responses can ﬁe character-
1zed in terms of a few idealised responses known g3 semantic dimensions,
which, when regarded as linearly independent vectors, are sald to span the
semantic space. A review of the methodelogy of the semantic differential
has been recently made by Heise (1969). The purpose of this section is to

extend and formalize some of Heise's observations.

*Paper presented at the AERA Annual Heeting, 1971.

fThe agsistance of Miss 8. Kalchman and Mr. J. Mclaren, The Ontario
Institute for Studies 1a Fducation, is gratefully acknowledged.



The mndel considered below refers to some defined population of
persons, and is thus a statistical model in that its parameters refer
only to constructs defined over such a population, and are not defined

by the responses of a single person. One version of the model ig given

by
(1) = a, ? a, £ +e¢ ) +B =l eeey vy
k3 b pel ip pk kj 3 $= 1, vi., D,

whare xkj is a vandom variate interpreted as the response made by a
randomly drawn subject on the ith scasle to the kth concept, and fpk is
the hypothetical respouse made by the same subject to the kth concept

on the pth idealized semantic dimension. The parameter a,_ is 2 regression

ir
weight, indicating the regression of the jeh scale on the pth semantic
dimension, akj is & random variate indicating the extent to which the
gemantic dimensions do not account for the randem subject's response on the

and B, are scaling constants

Jth scsle for the kth concept. The terms “j 3
asgociated with the jth scele which may be used to adjust iis mean and
dispersion.

In order for the model to be useful, it 1s necessary to place
certain restrictions on the distributions of the quantities xkj’ fpk' and ekj'
The last two are assumed to have expected values of zero and variances of
unity, and Bj may be chosen so that E(xkj) is zero. Further, it is supposed
that error terms for different concept-scale combinations are uncorrelated
with one another and with the "factor" wariables, fpk’ p=1, .co, m

kel, ..., v, which refer to the varicous combinations of concepts and

senantic dimensiona. The strict assumptions of the statistical model of
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fector analysis also requirs that the three sets of variates each have a
multivariate normal distributice. In utilizing the model, a two stage
strategy may be used. The £irst gtnge consists in estimating parameters,
ajp’ 3ml, «aapyn;prl, o, w, for the population. The second stage
involves measuring the responses, f,on the idealized semantic dimensions
for groups of persoms and concepts. The second stege depends in the
standardization involved in the first.

To estimate parameters like &jp it is necessary to draw & sample
of, aay, N persgouns frem the population of interest and to select v
appropriate concepts. If the model were treated analogously to that for
fector analysis the n data for each person-concept combination would
constitute a single multivariate observation, and there would reahlt an
n x n correlation matrix based on VN observations. This is Heise's
(1969) Design 2 for an ad hoc factor analysis of the scales. Helse
discusses the consziderations underlying the choice of both persons and
concepts.

More frequently, a different interpretation is piaced on the model,
and the v concepts, instead of being régarded as flxed effects, ave

tegarded as random observations f£rom a population, or sub-population, of con-

cepte. In this case the model may be written.

m
9 - g X - L cue
@ xyo=ay P e ht EURLITIEE AR SIS

where mj now rafers 2o the vespouse on the jth scele made by g randomly

dzuwn subject to a randonly dravm concept.
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To estimate the parsmeters like ajp, it has frequently been the
practice to find the average rating over all N subjecte for each scale on
eachi of the v concepta iﬁ a sample of concepts. In this way the variability
of the ratings refleects only concept variability, and the replication across
persons wmerely serves to stsbilize the observecions. This is Heise's (1969)
Design 1 resulting in an n x n matrix of correlatfons hetween scales based on
v obgervatione. The use of this desipgn seens diffiecult to justify 1in terms of
the model, and its success probably depends on the fact that individual differ-
ences between subjects using the same scales for the saﬁe concept are generaily
much lese than differsnces hetween ratings on concepts judged by a single subject
uaing the same scale. Use of statistical factor analysis models are even hardex
to justify in rhisg design, since the sample éf soncepts may rarely be considered
ag random, but is chosen to span the semantic differential space {See Heise,1569).

By analogy with factor analysis, the most direct way of estimating the
pattern coefficients, ajp, would be te draw z sauple of person—-concept combina-~
tiéns from all possible combimations in the population of persons and universge
of concepts. This would be & very'inefficiént procedure in practice, dbut It
can be aspproximated by choosing 2 large nﬁmher of concepts (say over 100) and
allocating a small number of concepts (batween 1 and 8) at xandom from the
list to each subject. If 100 subjects were uced, each vating a sample of
4 concepts with say 50 scales, there would result a 50 x 50 matrix of scale
intercorrelstions, based on 400 observations. This design ensables
egtimetion of parameters for given populations of perzons end concepts. 1If

the samples from either population were chogen carefully, 1t would seom



reasonable to use these estimates of perameters, without further factor
analyses, in any further work using ecubsets of elither the person or concept
population., We will call this Dasign 3.

- The facter vaerisbles sugyested by‘tha facrer analysis are hypotheti-
cal constructs and the Factor score, fpki

particular conecept canneot be precisely determined. It Lz, however, possible

s for awy particelar person and any

to construct operational varisbles, linear weighted composites of the chaerved
ratings, whose gtatistical distributicns approximate, in various ways, the
distributions of the iactor scores. Ome wmethod of doing this 45 to utilize
the various formulae for "escvimating'' factor scores, using the estimates of
the pattern coefficients as If they were known parameters. (See Harman,

1967, p. 345, Hayris, 1867, and McDonald and Burr, 1967)., These methods

may only be used, of course, when all scales of the original standardization
are used.

When the muatrix of pattern coefficlents containg only ome subgtantial
entry per row, the warilous scales form well defined, distinct clusters. This
type of golution, wost likely achieved by the use of en appropriate oblique
transformation of tho Inltiul factor golution (Harmaﬁ, 1967, p.273, Barris and
Kaiser, 1964 ), indicates 2 direct link between the factor variables and the
clusters of observed wariables. Under these circumstances, a simple
addition of ratings on scalez in the game cluster may produce sets of scores
which are highly coxrelated with appropriste factor variablea. Thie is, In
any case, the method advocated by Osgood et al (;957). The task of the
factor snalysis becomes one of clustering sceles aceording to their depree
of correlation, and the pattern watrix indicates whilch geales can reasonably

be cembined to provide measzuves of general gemantiec response tendencies.
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How-many scales should be combined to produce a variable which refilects the
common factor of the scales depends on the size of the pattern coefficlents.
The best guide to the number needed would bz 2 mesasure of the internal con-
sistency of the resulting composite, as measured by coefficient alphai(Lord
and Novick, 1968, p. 87 ).

An important question in the intrerpretation of the model is that
concerned with concept-scale Interaction. In terms of equation (1), it may be
that two investigations using different sets of concepts but the ssme set
of scalen, give rise to very different factor constructg. Or it may be
that the same factor constructs emerge but the loadings of some scales
change their allegiances. Helse (1969) has given an excelleant discussion
of this problem and shows that such concept scale interactions may arise
because of three artifactusl reasons and twe true conditions. An
additional artifactual reason may be that, factor solutions being essen-
tisily indeterminate, the pattern matrices from the twe studies h;ve not been
optimally matched (Evans, In Press).

In terms of the models ebove, concept-scele interaction may be
characterized as within & given population of concepts or as between differ-
ent populations of concepts. In the first case, uze of Design 3‘simp1y
eliminates the possibility of neticing a concept-scale interaction, since
only a single estimate of the pattern coefflclents is made. This result
gives rise to one difficulty. Adjective pairs like sharp-dull, which
change meaning acccording to the concept rated, are a particular source of
troﬁble’if the population of concepts is very hetercgeneous. Concept~scale
futeractions observable between different classes of concepts may be dealt_

with according to Heise's suggpestions.
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Response Tendencles

Variations in the extent to which subjects are prepared to utilize
the full range of the scale In responding are well known (Peabody, 1962,
Arthur, 1966). Heise (1969}, in his review, and Kahneman {1263) describe a
mechanism by whicﬁ this kind of response bias, different withinuﬂubjecg
variances of vatiogs, can sffect the structure of the correlations between
scales,>particulmrly when only one concept is involved. Where many concepts

are invelwed, it iz wot clear what will be iis effect. It is convenient to

designate this variable as respongse dispersion and to define it formally for

a given subject, i, as di’ where

AR SR N EL W
(3 42 = = ¢ I {x,, ~X,
17 BC ) ey KSR 1

where xkji is the response of the ith subject to the kth‘concept using the
jth scale, and E'-i is the mean for that subject over all S scales and C
concepts.

It would be desirable to assess reeﬂonse disperaion independently of
the data used to estimate the pattern coefficlents of a perticular set of
gecales. For this reason the set of S gcales and C'concepts referred to in
formula {3) should be gelected for just this purpnse.v

Another type of systematic blas on which there may be individusl

differences iz the response centering, the mean response for a given subject

referred to in formula (3), given by

- s
x w w2 f z °
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Messick (1957} demounstrated & median tendency for subjecis to displace the

centre point of the scale.

The Standardizaticn Study

The aims of the study may be described in terms of the above model
a8 follows:
(1) ‘o recheck the feasibility of using semantic differentisl
ratings with secondary zachool students.
{(11) To study the reliability of sementic differential judgments
for the above populaticn of students.

{(111) To provide standardized estimates of the pattern coefficients
of the model by using a large samplie of students and & large sample of
concepts for a particular school population. The populaticn of concepts
used was English nowns, and gbout 1,000 of the most frequently used nouns
weve included in the list.

{iv) To study the affects of individual differences in methods of
responding on the factorial strucrure.
(v) To study the nature of the semantic d;mensions for the above
person~concept population, and to suggest operational measures.
(vi) To study the stabllity of the factor patterm acvoss different
sub-groups of the sample; boys, girls: grade 8, grade 10, grade 12.

(vii) To study the stability of the factor pattern across & zandom
subdlvision of concepts and persons.

{vii1) To study the stability of the factor pattern acress a-priori

divisiong of the concepts into different categories.
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METHOD

Ten high nchoels in Ontario and their companion junior high s%hools
were selacted from electorsl districts chosen at random to be represe%tative
of metropolitarn, urban, and rural districts, providing a sample of teﬁisets
of grade 8, grade 15, and grade 12 students, a total of 843 studentsg' A
tetal -of 1,080 nouns of highest fréquency were éhoeen from the Thorugike and
Lorge Teachers Woxd Book (iL944) snd split at vandom {1to two'groups.j From

)
each list, sets of 4 randem words were genersted without replacemen§, the

lists re-randomized, and the process repeated. The sixty scales we;e chosen to
represent & larger list of 340 scales compiled from Roget's Thesauéﬁs and
other sources. The sixty scales were listed 4in random order and tée polarity
was vandomly alloted. Foyr further. detalls of the method of,chooaéng the
sealegs see Evans (1970). The actual adiective pairs are iisted ﬂz Table 3.
To measure response dispersion, response centering, and ?cale relia-
bility, two sets of six concepts were chomen from Helse's (1965f 1ist in such
& way o5 to have lavge warlance and zero mean on their seuantic;coordinates
for evaluation (E), attiviﬁy (4), and poteacy (P), according té Heise's esti-
mates, In the same way, two sets of adjectives were chosen, %;éh set
contalning twe adjectives ms weasures of each EPA &imgnsion. ffhese 72
combinatione were prasented, with randem polarity, aloung withéthe main task,
and 24 of these combinatlons were vepeated in scrambled orden}after the main
tagk. Details of the response bias measures are presented iﬁ Table 2.
!
The mafn task for gach subject was to make 240 ratinﬁs, 60 for each
v

of 4 randonly chosen toncepts. The complete pet of 336 aanmﬁmations wers

presented in bookle¢ ferm. Because of the way in which tb&?lista of 4 concepg
{

N
f

i
!
i
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were genevated, it was possible to designate subjects as having concepts
from one random group or the other. Even-numbered subjects were glven
concepte from usne list, odd-numbered subjiects, concepts from the other.
The booklets used consisted of 12 "digliek" sheets, specially
prepared for this study and later machine processed. All except the
second page conteined 30 adjective pairs; the second page contained 6.
Thelﬁirat 36 items comprised Set 1 of the response bias comblnations.
Next folluwed four sets of siznty zcales which referred to four different
concepts, one conrcept for two pages. In this case the concept was typed

at the tep of the page in the following manner:-
GRANDFATHER  (He 1s their Grandisther).

Helae's (1965) wmethod of using an affectively neutral sentence to
elaborate the meaning of the concept was adopted. Each subjeet veceived a
dgifferent set of concepts which were wvumbered for later identification.

Hext followed Set ¥ of the response biaz wmeasures and the 24 repeated items.
The.students worked in grovps of either about 30 or about 60, under the
supervision of a trained research assistant. Before beginning the task,
each group was instvucted fn the use of the semantic differential, by means
wf separate practice sheets, and in the use of digitek responses. No time
limit wag wmade, but av howr uswally proved more than gufficient.

All reeponue sheels were michine seoved, and'the data astored on
wagnetic tape. DBecause of omissions and other errors, culy 860 of the 843 gets
of date weve wsable. The ratiuvgs were initially scored betwesn 1 and 7, the pole
covzegponding to a 7" rating in each adjeckive psin is placed first in Tables 2
ﬂn& 3. These poles were initlally fntavded to repraagmt a more positive

L]

svaination, wmove activity, or wmore pobeocy.
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ANALYSIS OF RESULTS

The 24 repeated concept-scale combinations provide dsta on short
term test-retest reliabilirty, the covxrelations being shown in Table.l.
These range in walue between .37 and .73. For combinations of, say, six
scalez, use of tﬁe Spearnsan Brown formula indicates the correSpondiﬁg
reltabilities would range from .80 to .94, and are thus very promising.
Other reliability data of the same kind have been reported by Evans (1970).

Insert Table 1 aboant here

e w—— — — —t T — — L o W

Two measures of fesponse bias were caleuwlated. Yor each subject,
theAresponse:cemtering aad response dispersion for each get of 36 bias
scales were found. The correlation between the two measures of response
centering was .47, and that between the two measures of response dispersion
was .59. Other statistics are provided ip Table 2. These bias mezsures
thus appear to represent fairly comsistent Individuwal differences in subject

respouse tendencles.

¢

Ingsert Table 2 ahout here

mts Lhan e Ve s dan et W maen T b e e e S

Before proceding to the main smalveis, it is useful to study the
regponge charactetiuiiae fer the 60 scales belng standardized. Fach scale
wae used to rate four cencepts by 800 subjects, giving rise to a distribu-
tion of 3,200 ravings on the scale. The mean and standird devisticns of
¢ach of these 60 gets of ratings may be vsed to detect any abnormalities

In the wse of any paveicular scale. The means of the 60 ratings ranged
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from 3.2 for "humble-proud" and 3.8 for "simple-complex" to 5.2 for "good-
bad" and "valuanble-worthless" and 5.0 for "meaningful-meaningless". The
grand mean wss %.5% and the standard deviation of the mean was 0.37.
The aversge standard deviation for the 60 scales was 1.76, and standard
deviation, 0.13, che range being from 1.5 to 2.1. It thus appears that, while
there is a systematic bias towsrds the more pleasant, valuable, active, and
potent pole of the scales, no set of ratings was very skewed or leptokurtic.
The main analyses were concerned with the factorial structure of the
60 gcales. The first analysis utilized data from the 60 scales and all 800
subjects. The 3,200 observations were used to compute a .60 x 60 matrix of
correlation coefficients between scales. This was factor analysed using
Thomson's least squares iterative technique (See Harman, 1967, p.135). The
mmber of factors was set at 10, the number of principal components extracted
in the firet iteration with latent roots greater than unity. The factor
matrix was transformed by varimax (Kaiser, 1958), Promax {Hendrickson and
White, 1964), and Schmid and Leiman (1957) programs, and each of the alterna-
tive solutions compared. The varimax solution was chosen as being most useful,
since it provides the same information as the other two, and was in this

instance more essily understood. It 1s presented in Table 3.

- em o W em A ew Am e e ww e e e

el e e sa me e e e ea e e e e

The adjective pairs in Table 3 have been rearranged from their
original random vxder of presentation to bring out more clearly the nature
of the factors, and lines hava been drawn to group the scales as far as
poséible into clusters, although some overlapping is apparent. The first

geven of the clustexrs correspond very closely with the main oblique factors

)
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of the promnex analvsis.

T™hiz table is céntral to the paper, since all other factor
analytical results weve cowpared with it, including those derived from
the patings after they had been adjusted for person response bias. Before
we proceed to discuseg the factors, the effect of reaponse bias ou the
factor structure may be thus fairly quickly dismissed. The secomd factor
aaalysis was performed in exactly the same way as that above, except that the
datia for euach subject were adjusted by subtracting the constant ;--i from
each rating snd dividing the result by the response dispersion di’ In this
way the data For each person were adjusted for independently estimaced
Teupanse hlases. The results of the factor analysis of the adjusted ratings
were then compared with the coefficients in Table 3,

Betore guch a comparison is made an attempt should be made to
maximize the similarity between the twe matrices, so as to eliminate
étmifacﬂual digsimilaritics due Lo using different bases. A convenient method,
in thie case, is tu regard the matrix baae& on the unadjusted ratings as a
atandard amd to retate the second mmtrii to maximum congruence with it.

(See CLif€, 1966, Schoneman, 1966, Evans, In Press).

When this has been done the two mattrices may be compared factor by
factor. 7Twoe measures of agreement between the factor coefficients may be used-
Tuckee's (1951) coefficient of congruence (1), which has & maximum of 1.0,
and the rosr mean square difference between corresponding coefficients {6).
Each of these indicee 1s shown for each factor in Table 4. The firvst two rouws

Insext Table 4 about here

— i mman wmn me St e mme e e mam e M e i
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of numbers refer to the match between the factors for the adjusted and
uradjusted ratings.  Congruence coefficients (1) greater than 0.9 indicate
good agreement, those better than 0.8 usually indicate sufficiently good
agreement to accept the factor variables as referring to similar dimensions
of attitude. Low values of the root mean square difference (6), less than
0.05, say; indicate not only approximate proportiomality between the twe
columns of factor coefficients, but, in addition, a high level of absolute
agreement. Of the two indices, the congruence coefficient is to be preferred
hecause of itas relative standardization.

In terms of both criteria, there is evidently very close agreement
'between the factorial structures derived from the unadjusted and adjusted
ratings. Y¥or this reason, in all other comparisons of structures, Iespunge
bias corrections have not been made.

Comparisons of sub-samples of persons with the total sample were
also made., The measures of factorial similarity with the total sample
(matrix AO) for boys (matrix Az), girls (A3), Grade 8 (Aa), Grade 10 (AS).
and Crade 12 (A6) are shown in Table 4. In each case the exteat of agree-
ment is high, even taking into account the fact that the sub-sanple is
included in the total sample. This finding is in line with the many reported
findings of imvarieance across different samples of persons in semantic differential
diwensional structure. It does, in this case, give evidence of the generalilty
of the results throughout the population of persons sampled.

Invariance of the gemantic differential dimensions within differvent
classes of concepts has not always bzen demonstrated --— rather, the reverse
has been the c¢ase, giving rise £o=the notion of concept-scale imteraction.

To study this type of invariance or interaction, the list of 1,080 concepts was

divided in twe ways, First a random division of ¢oncepts was made, s
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explained iz the procedure, and the tws resulting lists wsed for a random
division of subjects (odd énd wven). The similarity of the factors

(A? and As) regulting from this division with thoee for the total sample

are shown in Table &. Agaln the agreenent iz high, as night be anticipated.

The second division was based on an a prioxi classification of the concepts.

Bach of the 1,082 conceptz was sllocated, by three independent judges, to one

of six concept classes. Disagreements between judges amoumted initi&lly to

51 nouns. The disagreements were discuaged and 2 final consensus allocaticn made,
except for two conespts. The classes of concepts used were as follows:

(1) Persons: the referent of the noun is & person, class of persoms,
or group of persens. For example, nurse, stranger, crowd.

(436 observations).

{2) Concepts pertaining to the husan bedy. ¥For example, birth,
shoulder, wound. (124 obgserwvstions).

(3> Substances oy thingz groww, mined, made, collected, hunted, by
vecple in this culture -- food, clothing, buildings, transport,
communications, works of artw'eccn Yor example, jewel, shop,
rug, highway, butter. (844 observations).

(4) Absiract concepts associated with humaﬁ endeavouyr. Foy example,
news, title, fum, mystery, cawpailgn, scorn. (1133 observaiions).

(5) MNaturally ocewrring things and animala. -

Nature at large. Yor exanple, plant, sky, lake, mouse.
{315 observations}.
(6) Relationships: The referent of the moun is an sbstract relatlon-

ship. TFor example, cormer, form, copnection. {340 observaticons).

15
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Most disagreements between the judges were in categories 3 and 5.
The correlation matrices for ratings of each concept type were conpared
with the correlation matrix for the total person-concept sample. For
concept types 1, }, 4, and 6 the agreement was very close, indicating a close
similﬁrity of factorial structure. For two types, however, there were liarge
enough disagreements to warrant a separate factor analysis. These were
concept types 2 and 5. Measures of similarity between the factor matrices
corresponding to these two concept groups (A9 and AlO)’ and the target matrix,
Ao, are presented in Table 4.

The largest disagreements are with concept type 2, for which the only
acceptable coefficients of cougruence refer to factors I, V, and VI, factors
of gevnersl affect, activity, and potency. A wisual inspection of the coeffi-~
ecients also indicates some degree of similarity €for faectors II, III, IV, and VII.
Concept type 5 shows a greater wmeasure of agreement, the congruence coefficients
reaching acceptgﬁle values for all hut factor VII, Ease, and Factor X.

The discrepant factors are also minor in terms of the amount of variance
accoutited for.

Thﬁs, as far as concept classes ére concerned, there is evidence of
general similaricy particularly within dimensions which are simflar to
Osgood’s EPA factors, but it is clear that some classes of #ords lead to
noticeable discrepancies. With more narrvewly defined classes, the discrepan-
cies could no doubt be greatly increased. The interaction between concept
eclass an& factorial structure appears, in this case, to be due more to lack of
scale relevance than any other condition. Judgments of competence, success,
ease, meeckness, or value would probably be considered irrelevauﬁ by most of
the subjects for parts of the bodﬁ. The data are currently being analyzed

more 1nnensively_to study the fdctorial shifts associated with various types

16



17

of concept.

The Factoyr Varicbles

The coefficients in Table 3 may be wused in the usual way to provide
& tentative desceription of the gemantic response dimensions which may, on the
basiz of these data, be bypothesized to underly the semantic differential
scaeles. Tirst, it should be noticed that many scales have quite low
communalities--the average is ,40--indicating a fair amount of specificity.
If factor scores are estimated, or scales in other ways combined, it is
vagential to check the interual consistency of the composite. Second, in the
varimax solution, there fs 2 high degree of overlap among the scales which
define the factors. For this reason if scales are simply added, it will be
difficult or ifwpossible to produce even approximately uncorrelated composites.

The first factor corresponds closely o what has been termed evalunticrw
(Gsgood et al, 1957), but the scales most closely related to tﬁe judgment of
valve ("right-wrong","good-bad"”, "valuable~worthless'), alsoc load on the second
factor along with “wise-foolish", and “meaningful-meaningless". In the oblique
analysis these five scales are zeparated fmam the rest of the scales in factor 1.
So, too, are the scales which load ou both Factor I and Factor IIl (“contented-
discontented", “successful-unsucceasful®, "sure-uncertain®, "ricﬁ-poor"}. For
this reason, Factor I haz been named "General Affect," suggesting that it
repregents a general affective respopse of liking vs. disliking. The varisble
is defined principally by the scales "pleagunt-unpleasant™, "friendly-hostile”,
"pleased-angry", ‘kind-cruel”, "beautiful-uply”, “comforting-frightening”,
"gentle~riolent", “delightful-dreadful, "happy-sad”, “loving-hating”, und

"sweet-saur™, all of ukich have coefifcientn greater tham .60, and all nf which
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asre defining scales for the corresponding oblique factor. The scale
“good~bad" has a coefficient of .61 but is mot 2 defining scale for

the ohligue factor, sad it zlsc hae z high loading on varimax Factor II.

The hedonistic interpretation of Ractor I differs from that made of

sindlar factors by wany other workers, but for the data presented here, there
is a clest need o differentiate between s pleasure-pain resporse and evalu-
ation. However, Factor I is moderately correlated with scales which
apparently messure valuz and salse with scales which are measures of activity.
The nsme "General Affect” has therefore been used.

The judgmert of valuve characterizes Factor II, while Factor IIX
correlates hiphiy with acales suggesting care and competence. It is
noteworthy that “anxices", se opposed to "ecavefree', i3 perceived to be at
the positive end of thie factor. The first four factors appear to span a
ciunter of judgments which may be broadly decceribed as evaiuative in the
sense used by Ozpood ot al. Heise (1969) reviews srguments and evidence
that the use of vatings of individual subjgdts does tend to result in s
gplintering of the evaluative dimension. This hag certzinly occurred here.
The split between the hedonlc snd value factors alsg agrees Iin part with
the results of Komvita snd Bass (1967).

The activity and potency factors reporied in many semantic differ-
ential studies are presented here aleo in Factor ¥V and Factor VI. Seven of

the ascales which define the Activity Factor appesr te refer more to permonal

18
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energy or excitement than to physical activity as such. There is also

some overlap with the géneral affective factor with five of these seven
scales. The scale "hot~cold" does not load on this factor. The potency
factor differs from that frequently obtained in that the sgcales "rough-
smooth” and "hard-soft” are not even moderately highly gorrelated with
other scales which define the factor. Factor VII clearly discriminates the
easy from the difficult. It is of interest that "familiar-strange" and
"gimple—-complex"” evoke a similar response to “easy-difficult,” justifying,
from the students' point of view, traditional maxims of teaching. Factor
VIII appears to discriminate humility and unselfishness from their judg-
mental opposites, and is named "Meekness”. The two remaining factors involve

only three adjective pairs and are difficult or impossible to interpret.

Sumnary and Discussion

A central assumption in this study was that the meaning continuum
registered by an adjective pair remains relatively constant over a large
universe of concepts and over subjects within the relatively homogeneous
population tested. Real shifts in meaning of adjectives of the kind
discussed by Heise (1969) were regarded as rare. Variability in ratinge
was assumed to arise, not from changes in meaning of the adjectival pair, but
from different responses to different concepts by the same person, and from
different responses to the same concept by different persons. This assump-
tion gives the adjectival scales a constancy of interpretation in research
with the particular population of subjects, without which their use would be
logically difficult. It also enables the model described at the beginning of
of the paper to be used in fﬁe search for useful clusterings of adjectival

meanings, which might reflect some underlying semantic generalities within
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the population studied.

An attempt was made to validate this main assumption b} showing
the Invariance of the factor structure both across different types of
gubjects and acreszs different classes of conecepts. It was suggested that the
smell departures of two concept typem frow the gemerasl structure could be ex-
plained by the fact that zome of the scales were irrelevant for these kinds
of concepts. This would not invalidate the general wse of the scales, although
it might obviously result in a2 lose in efficiency 4n som= lnstsaces.

The existence of systematic vesponse tendencies independent of the
meaning of the sdjectives were demonstrated. Such tendencies are important
for interpreting individual results, and a get of 72 items which fairly
reliasbly measures response dispersion was presented. Response blas appears
to have iittle affect on the factorial styucture of semantic differential
scales.

The general substaantive results agreed generaglly with the Evaluatien,
Activity, and Potency dimensions of esggod et al {1957) and others, but
notable differences were found. In particular; it is argued that there i3
& clear separution betwsen a hedonic response snd 'z judgment of valves, The
data from thers 60 scales Buggest seven useful composite scales which may be
formed from the following adjectival paire, by simple addition.

Genetnl Affect: pleasant~unpleasant, kind-cruel, friendly-hostile,

delightful-~dreadful, pleased-sngry, beautiful-
ugly, loving-hating, comforting-~frightening.

Valiuve: good-bad, nsaningful-wmeaningless, veluable-worthlass,
right-yrong.
Sucengs: sure-uncertain, successful~unsuccessful, contented-

discontented, wruffled-embarrassed.

20
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Competence: aiert—dreamy, educated-ignorant, careful-carsless,
growm~up~childish, wise-foolish.

Activity: Excited-bored, moving-still, fast-slow, fresh-stale,
changlug-parmanent, youmg-old, up-~to-date - out-of-date.

Potancy: strong-wesk, large-small, deep-shallow, brave-cowardiy.

Ease: familior-strange, easy-difficult, simple-complex.

Such composites could fairly confidently be used for samples similar
to that described above, to measure attitudes and differemces in attitudes
to various concepts, without the need to facéor—énalyze the scales for the

new data.
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TABLE 1

RELIABILITY CF SEMANTIC DIFFERENTIAL SCALES
CORRELATIONS BETWEEN REPEATED ADMYNISTRATIONS

Conecept ‘ Scale
r 2 3 4 5 6
Good Beautiful Past Hot Strong Thick
1, Mother .67 73 .55 .55 +65 +61
Z. Enemy .53 <58 43 1A .59 «50
3. Leugh .54 56 .82 .49 ,38 .47
4., Zlron &0 .59 .39 .52 .37 46
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TABLE 2

RESPONSE RIAS MEASURLS, MEANS, STANDARD
DEVIATIONS, AND CORRELATIORS

SEE 1. (3% scale-concept cowbinations)
LREOCRMST

Seaies: Cood-bad, besutiful-wgly, fent-slow, hot-enld, stromg-weak, thick-thin.

- Uonceptg: Mother Enemy Fire Sleup Laugh _Trom  Mean
Heise § B L7 - =33 w35 1.7 6.7 0.6 -3.3
?Eof.‘lle : A 10& 003‘ 24? “"'3&2 3.«-9 "'2(:3 0-1
valu@s i’ “‘:258 0&3 0-1 "Qt? ""106 4.5 0-0
Polarinstion 3,6 3.4 &4 3.7 2.6 5.1

Eﬁ‘l, Eesponse Cemtering Measures: Mean = 4,80, $.0. « §.38
Sl" Besponte Dispersion Meaguren! Mesm = 1.8%, 8.D. = 0.35

SEY 2. (36 scale-concept combinations)

| Scalen: Nice-awfel, feir-unfselv, moviug-still, sharp-dull, hard-soft, heswy-light.

Loncapta: Baby Arpument Dangay Rest Play Rock Mean
Heise | B 1.4 ~2.4 =38 1.8 0.3 ~0.3 -0.3%
?chilﬂ, A 10& lt& lns "2.6 1.9 "'302 nl
V&IWU P "3:2 0&2 015 0'0 ‘004 3&9 Oiz
Polarizetion 3.8 2.8 3.2 3.2 L9 5.0

M?, Tepponse Centering Messures: Mask ¢ §.%1, S.D. = 0.35
252, Respoase Dispersion Messyres: Mesn = 2,03, 5.0 = 0,42

MI. M’7 SI. Batimated Rellebility of
i 12 trem Scwle
Corzalistions ¥, 49 '
o o b4 .
3 i1 .24 Centering: 6%
i Dispersion: .74
."52 «36 « 32 - 59
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